INTRODUCTION
Nowdays, automotive designers attempt to limit the pollution and the fuel consumption, in order to answer customer's environmental demands. To assist designers in this effort, it is important to analyze and to understand engines bearing mechanical behavior. Therefore, many experimental studies have been undertaken in the last 20 years [1] [2] [3] . Because of the great complexity of the con-rod bearing real environment, no experimental tests have been realized in realistic and severe conditions. This paper presents an experimental device "MEGAPASCALE" made to analyze the thermoelastohydrodynamic (TEHD) behavior of connecting rod bearings functioning in severe conditions.
GENERAL PRINCIPLE OF THE TEST BENCH
The test bench "MEGAPASCALE" reproduces the real functioning conditions of a connecting-rod big-end bearing, working at high speed and high load. The maximum rotational speed is 20000 rev/min. The load can attain 90 kN in traction, 60 kN in compression and 20 kN in flexion. The general principle of the test bench is as follows: a sinusoidal dynamic load is generated on the two test con-rods (two con-rod bearings are used in order to reduce the load applied on the shaft hybrid bearings). This type of loading is representative of high-speed internal combustion engines, where the inertial effects are predominant. Eccentrics revolving in the connecting big end rod bearing generate the loads on the test con-rods. These eccentrics are guided in rotation by a spindle. The traction / compression applied load depends on the high machine rigidity and on the traction / compression con-rod stiffness.
If the small ends of the con-rods are fixed, the maximum load is applied from start up, which does not reproduce the real engine start-up conditions. At low revs, the lift in the bearing is not established but the applied load is not high. If the rotational speed grows, the applied load raises. In order to have a system that allows different loads for the same eccentrics, a doubleeffect trust bearing is used to generate the axial load.
Fig.1: Loading system: general view
The double effect thrust bearings have mobile external lips that control the load. At the start-up, the lips are "open", the con-rod small ends are not blocked, so the applied load on the big-ends is zero. When the rotational speed grows, the lips will slowly move to "close position", the thrust bearing and the applied load will rise. The double effect thrust bearing loading system offers the possibility to adjust the static offset by adjustment of the mobile lips position with respect to the fixed part of the trust bearing. The lips are controlled by a system of differential screw and DC electrical motors, associated with displacement sensors, which permit accurate movement and surveillance.
Like the axial load system, the lateral load system is based on the machine rigidity and on the con-rod stiffness. The bending resistance of a cylindrical beam is used to control the flexion load. The beam supporting area translating along the support tube gives the load amplitude. DC electrical motors control the threaded link movement. Figure 1 shows the loading system of the test bench. 
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EHD MODEL TO PREDICT THE INTERDEPENDENT BEHAVIOR OF THE TWO HYBRID JOURNAL BEARINGS THAT GUIDE THE MECAPASCALE
Two hybrid journal bearings are used to guide the device shaft. The device rigidity must be high for all the functioning conditions. So, for low rotational speed (< 2000 rev/min) the load will be supported by hydrostatic bearings. For high rotational speed the load will be supported by hydrodynamic bearings. This way the preference for hybrid bearings can be explained. Figure 2 shows the bearing geometry. Figure 3 shows the film pressure and thickness field for the "front" shaft bearing. It can be observed a significantly decrease of the film thickness on the bearing border. In fact, for this configuration, a contact between the housing surface and the shaft is observed. An elastohydrodynamic (EHD) analysis performed for the two misaligned hybrid journal bearings working on the 'MEGAPASCALE' main shaft has been developed. The generalized Reynolds equation is modified in order to include a cavitation (mass conservation) algorithm [4] . The finite element method is used to discretise the EHD problem.
Furthermore, the pocket line limits the hydrodynamic pressure, decreasing load capacity.
A first amelioration is to eliminate this pocket line. The pockets absence leads to a sufficient load capacity and the face contact is avoided. A second amelioration is to increase the radial clearance for the critical zone so to have a conical bearing. Figure 4 shows the film pressure and thickness field for a "without pocket line" configuration. 
